The recent discovery of the vinyl G r i g n a r d reagent 1 provides a convenient route to vinyl derivatives of metals and metalloids of Groups II, III, IV and V of the Periodic Classification. Thus by treating the appropriate halide with vinylmagnesium bromide using tetrahydrofuran as solvent we previously have prepared vinyl compounds of tin 2 , germanium 3a and silicon 3b ; vinyl derivatives of mercury were made by mercuric halide cleavage of vinyltin compounds 4 .
We have now prepared by this G r i g n a r d procedure the trivinyl compounds of phosphorus, arsenic, antimony and bismuth (s. Table I ). All four compounds are liquids easily oxidized in air. In the absence of oxygen, however, these trivinyl derivatives are thermally stable. Trivinylbismuth was found to be thermally more stable than triethylbismuth. The four trivinyl derivatives undergo many reactions analogous to those of the corresponding trialkyl compounds, e. g.
( The halogen atoms in vinyl Group V halides may be replaced by hydrogen or organic groups, thereby giving mixed vinyl derivatives, each having its own chemical characteristics, e.g. vinyldi-n-butylarsine (b.p. 52 J at 1.5 mm.; analysis: required, C 55.55, H 9.79; found, C 55.47, H9.58). Furthermore we have found that vinyl derivatives of some of the Group V elements may be prepared from other vinyl metal compounds by means of mixed redistribution reactions:
(n-C4H9)2Sn(CH : CH2)2 + 2 AsBr3 2 CH2 : CHAsBr2 + (n-C4H9) 2SnBr2 and (n-C4H9) 2Sn (CH : CH2)2 +AsBr3 ->(CH2 : CH)2AsBr+ (n-C4H9) 2SnBr2 .
Vinyl Group V iodides could also be prepared by thermal decomposition of the trivinyl diiodides:
(CH2 : CH) 3AsI2 (CH2 : CH) 2AsI + CH2 : CHI.
The electronic and steric effect of attaching vinyl groups to both donor and acceptor atoms is currently being investigated in this Laboratory. Thus with metals 5 W. A. G. GRAHAM and F. G. A. STONE, J. Inorg. Nuclear Chemistry 3, 164 [1956] .
possessing electron-deficient alkyls it is perhaps possible that their vinyl analogs will have a somewhat less tendency to polymerize and a weaker acceptor power towards electron pair donors. This might occur as a consequence of a conjugation effect involving the nelectrons of the vinyl group and the vacant metal orbital. On the other hand preliminary experiments with the lone-pair donor atoms of Group V indicate that the inductive, as well as the resonance, effect of the vinyl group is likely to be important. Trivinylarsine does not form a stable addition compound with boron trifluoride even at low temperatures. Borine, which is a stronger Lewis acid towards ligand atoms below the first row of the Periodic Table 5 , was found in preliminary experiments to undergo a violent reaction with trivinylarsine instead of forming a stable adduct. The possibility of using vinyl derivatives of Group V as ligands to transition metals is also being investigated by us. Complex compounds are readily obtained; thus we have prepared eis-[(CH2 : CH)3As]2PtCl2, m.p. 90° (C, required, 24.92; C, found, 24.90; H, required, 3.14; H, found, 3.42) .
It is hoped to describe in detail elsewhere the new compounds and reactions mentioned in this communication.
Aminoalcohol -Boron Trifluoride Complexes
By EARL L. Few complexes of boron trifluoride with polyfunctional organic bases have been characterized and these bases are restricted to polyamines 2 ' 3 . This present studv was concerned with the nature of the complexes obtained from aminoalcohols. It was found that 2-aminoethanol and 3-aminopropanol added one and one-half H since this structure provides a simple mechanism for exchange of ROH groups. The complexes were readily
